This study aimed to determine the relationship between routine/non-routine problem-solving achievements and self-regulation skills of seventh-grade students who are educated in Turkey. For this purpose, in the 2016-2017 academic year, 133 seventh-grade students who were randomly selected in Denizli and Bursa provinces were studied. In the scope of the study, students were asked to answer routine/non-routine problem-solving tests, prepared by the researchers and the Motivated Strategies for Learning Questionnaire (MSLQ). When the data obtained from the analysis were examined, it was explained that the seventh-grade students attending the study need to develop their routine problem-solving skills and focus more on non-routine problem-solving skill development. Also, it was concluded that there are low-level and positive relationships between students' routine problem-solving and self-regulation skills, and non-routine problem-solving and self-regulation skills. 73 When the cognitive and metacognitive skills that are effective during the self-regulation process are examined, problem-solving skills are encountered. Problem-solving, which is a complex and subjective process, requires many high-level thinking skills such as understanding, evaluating the problem, gathering the necessary information for the solution,
Introduction

Introducing the Problem
The main motive of the living is to survive. For this reason, individuals need to learn how they learn in order to survive. One of the most basic skills that education expects from the individual is to find the most effective way of learning suitable for him/her. In today's society, with an approach that considers individual differences, it is tried to educate individuals who can think creatively and rapidly and learn ways to reach exponentially increasing information (Umay, 2004) . Additionally, while some students cannot be successful despite hard work, others can achieve the same success and even be more successful by working for a short period. Therefore, it is crucial for students to know where, how, when and how to use effective learning strategies (Çiltaş, 2011) . Studies on the main differences between successful and unsuccessful, productive and inefficient, superior and standard talented individuals also show that students' self-regulation skills and quality/quantity situations in strategy use have an important role in these differences (Sakız, 2014) .
Exploring the Importance of the Problem
Studies on self-regulated learning began in the mid-1980s to find answers to the question: "How can students manage their own learning processes?" (Zimmerman, 2001) . These studies have spread over a wide range of concepts in the 90s and have been conducted from different perspectives: self-regulated learning, self-control, self-management, self-assessment (Boekaerts, Pintrich, & Zeidner, 2000; Eker, 2014) . Self-regulation is a process of self-orientation, where students are transforming their mental abilities into academic skills rather than having a distinct mental ability or academic performance skills (Zimmerman, 1990) . Self-regulation is an effective and constructive process in which individuals determine their own learning goals, try to regulate their cognition, motivation, and behavior, and individuals are guided and limited by the contexts and the purposes they have around them (Pintrich, 2000) . Kauffman (2004) considers the concept of self-regulation as an effort to control and manage the complex learning activities of the individual. Zimmerman (1998) sees self-regulation not as a mental ability like intelligence, but as a process in which an individual can transform his mental abilities into academic achievement. Self-regulation is that the individual observes his/her own behaviors and makes judgments by comparing with his/her own criteria and, if necessary, adapt their behavior to those criteria; in other words, the individual's influence, direction, and control of his/her behaviors. Self-regulation is part of human nature. Therefore, according to Bandura (1977) , people's behavior cannot be controlled only by external reinforcements and fines. People organize their behavior on their own (Cited in Senemoğlu, 2005) . In addition, the constructivist theory claims that the individual should be the person who constructs the knowledge, and accordingly students form their cognitive structures by constructing their knowledge. From a constructive cognitive perspective, students need to focus on self-regulation skills to regulate their cognitive structures and build new knowledge (Dinç, 2017) . Considering all these, self-regulation can be defined as the ability of students to control their own learning process from the stages of planning and goal-setting up to the stage of self-evaluation.
Self-regulatory learners who take responsibility for their own success are more confident and more diligent in acquiring information than passive classmates (Zimmerman, 1990) . Even if they are faced with poor working conditions, they can regulate their own learning processes to provide continuous learning and find ways to succeed. Therefore, self-regulation constitutes an important experience in education in terms of developing lifelong learning abilities. In this context, because students have to learn and apply many things necessary for them in life in an informal way, learning how to learn is becoming a necessity. Students who succeed in adopting this method also exhibit a very successful graphic in creative project development (art, literature, inventions, etc.) in the long term (Alcı & Altun, 2007; Zimmerman, 2002) . Self-regulation helps students to manage their own learning processes and take necessary decisions immediately. It also enables students to be motivated. Therefore, self-regulatory learning strategies should be given importance in order to enable students to explore new learning strategies and develop new strategies (Lee, 2002; Uygun, 2012) . In the self-regulatory learning process, students apply cognitive, metacognitive (planning, monitoring, regulation) and behavioral strategies, and motivational elements (self-efficacy, interest) also play an important role in this process (Pintrich, 2004) . Self-regulation focuses on the development of students' cognitive, motivational and behavioral strategies. Students who learn and use self-regulation strategies can apply these strategies both in the classroom and outside the classroom (Nota, Soresi, & Zimmerman, 2004) . Cognitive, metacognitive, and motivational strategies play an important role in the control of students' self-learning process. Goal-setting, time management, evaluating self-performance, organizing and transferring, aiming and planning, researching information, observing development, getting help when needed are examples of self-regulatory learning strategies (Zimmerman, 1998) .
proposing different solutions, testing the suitability of these solutions, and finding the most appropriate solution.
When the problem is mentioned, mathematical problems based on four processes come to mind as seen in mathematics textbooks (Heddens & Speer, 1997) . However, the problem has a broader meaning. Most of the thoughts are related to problems. Because thoughts have a purpose, the ways to solve the problem that is engaged in thinking is sought. Considering the ability to think, which is the most distinctive feature of human being, it is seen how problems and problem-solving have a place for the individual. One of the effective ways of thinking and developing the mind is to contribute to the development of the problem-solving skills of the individual because problem-solving is a human mental activity. It can also be explained as "knowing what to do when it is not known what to do" (Altun, 2014) . In solving the problem, the thinker has to save the thoughts from certain molds, to think multidimensional thinking and to develop thought structures. Beyond finding a result, it is aimed at finding a way and to get rid of the difficulty (Polya, 1957) . Problem-solving, as well as reaching the result, can be described as finding a smart way to solve the problem. The problem-solving process can be explained as doing research with controlled activities in order to reach a goal that is clearly defined but not immediately reached. Therefore, learning to solve a problem is to comprehend the thinking process modeled by that problem.
The most preferred process in problem-solving is a four-stage process by Polya (1887 Polya ( -1985 . The stages of this process are: understanding of the problem, the discovery of the strategy related to the solution, implementation of the chosen strategy, and evaluation of the solution. Knowing these steps and working in accordance with them facilitate problem-solving (Altun, 2014) . According to Polya, when the problem is encountered, the first thing to be done is to see the end that should be reached. In other words, the problem must be understood in terms of what the problem is waiting from the individual. Then, a plan should be developed by understanding the idea of suitable action. When the plan is set, the application should be started at the right time. Looking at the incomplete solution, which is the most critical educational phase, is the last step of problem-solving. There is a certain process of problem-solving, but there is no specific method. After understanding the systematics of the problem, the individual determines the most appropriate strategy for the problem. It is seen that the most challenging step of the problem is to understand the problem. To understand the problem, it is vital for the individual to express the problem in his/her own interpretation (Polya, 1997) . At the next stage, he/she can explain the processes related to the solution of the problem and determine the strategies to be used. According to Polya (1997) , the drawback of students not knowing how to solve problems was the lack of ability to maintain thinking processes with a certain channel. He thought that students had misconceptions in the concept of strategy. This indicates that there are common points that self-regulation and problem-solving skills expect from the individual. Therefore, all self-regulation skills of the individual arise in the process of mathematical problem-solving.
Learning mathematics and solving math problems are nested concepts. Different cognitive and affective components can also affect individuals' mathematics learning and mathematical problem-solving. In this study, the effect of self-regulation skills on mathematical Journal of Educational Issues ISSN 2377 -2263 2019 problem-solving skills was investigated in detail. Teachers have a significant role in the development of individuals, especially primary school students, with self-regulated skills and individuals with high motivational beliefs. Pre-service teachers have problems in the solution of non-routine verbal problems (Kılıç, 2011; Verschaffel, de Corte, & Borghart, 1997) , and it is necessary to investigate the predictive power of self-regulation strategies, which is among the factors that affect problem-solving performance (Kılıç & Tanrıseven, 2007) .
Describing Relevant Scholarship
As a result of reviewing academic literature, many studies conducted have been found about self-regulation skills or mathematical problem-solving skills. There are some recent studies (Garcia, Betts, González-Castro, González-Pienda, & Rodríguez, 2016; Garcia, Cueli, Rodríguez, Krawec, & González-Castro, 2015; Kramarski & Friedman, 2014; Lai, Zhu, Chen, & Li, 2015; Tzohar-Rozen & Kramarski, 2014) conducted with elementary school students on self-regulation and mathematical problem-solving addressed together. In the context of this study, which has a sample from Turkey, few studies have been conducted in Turkey at the university level (Alci, Erden, & Baykal, 2008; Kılıç & Tanrıseven, 2007) and at the elementary and high school level (Çelik, 2012; Demir & Budak, 2016; Şimşek, 2012; Totan & Kabasakal, 2012) , which deal with mathematical problem-solving and self-regulation at the same time.
In the study conducted by Kılıç and Tanrıseven (2007) , the researchers aimed to examine the power of self-regulation strategies and motivational beliefs of pre-service mathematics teachers to predict non-routine verbal problem-solving. According to the research results, the level of self-regulation strategy use positively affects the level of giving realistic responses to problems. In addition, the level of self-regulation strategy use decreases as the level of unrealistic response increases. The need to develop self-regulating skills has been demonstrated to ensure that prospective teachers approach realistic to non-routine verbal problem solutions. Alcı, Erden, and Baykal (2008) aimed to determine the relationship between the students' mathematics achievements and their perceived problem-solving skills, self-efficacy perceptions, metacognitive self-regulation strategies, and their scores in the university entrance examination, which are indicative of the lessons learned at the university. As a result, it was observed that there was a linear correlation between metacognitive self-regulation strategies and perceived problem-solving skills. It was stated that cognitive self-regulation strategies are an important strategy for self-regulation and that students who are good in these strategies have good academic achievement. It is also underlined that self-regulation strategies are part of the problem-solving process. Çelik (2012) aimed to investigate the relationship between mathematical problem-solving success and metacognitive self-regulation. According to the results of this study in which seventh-grade students participated, a significant relationship was found between mathematical problem-solving success and self-regulation skills. Şimşek (2012), in his study with eighth-grade students with high mathematics achievement, aimed to see the effects of the use of the problem-building technique on their problem-solving skills and to determine their competence in using self-regulated learning strategies. As a result of the analysis, it was determined that these students, who had high mathematics achievement, mostly used cognitive self-regulation strategies. In addition, it has been reported that the strategies with the highest frequency of use are elaboration and organization. In another study (Totan & Kabasakal, 2012) , it is emphasized that self-regulation manifests itself as an important element in solving problems encountered in everyday life and in solving more complex and non-routine problems. The aim of the study was to determine the effect of the problem-solving education on students' self-regulation skills. As a result of the research, it was stated that the problem-solving education had a positive effect on the self-regulation skills of the sixth-grade students and the effect was continuous. Demir and Budak (2016) , who stated that mathematics was a method used to solve problems in daily life, aimed to investigate the interaction between students' academic achievements in mathematics and self-regulation strategies in their study with fourth-grade students. According to the results of the research, it was found that there was a moderate relationship between students' mathematics achievement and self-regulation skills. In addition, the researchers emphasized that self-regulation and mathematics success were in interaction and indicated that individuals who could control their own learning were successful.
When looking at a large number of students, it is more important for students to control their own learning, in other words, having self-regulating skills. Therefore, knowing the differences in self-regulation skills of the students is very important in determining their educational status and in obtaining the necessary assistance when they need. Accordingly, examining the differences in mathematical problem-solving skills and setting this situation clearly will be of great importance in solving their own self-regulated skill level mathematical problems that they will face in the later stages of their education and in providing the necessary help according to their cognitive status when they receive assistance in case of need.
Stating Hypotheses and Their Correspondence to Research Design
This study aims to investigate the relationship between mathematical routine/non-routine problem-solving achievement and self-regulation skills of seventh-grade students. For this purpose, the following research problems were studied: 1) What are the routine problem-solving successes of seventh-grade students?
2) What are the non-routine problem-solving successes of seventh-grade students?
3) How effective are the seventh graders' self-regulation skills? 4) Is there a significant relationship between the routine problem-solving achievements and self-regulation skills of seventh graders? 5) Is there a significant relationship between non-routine problem-solving achievements and self-regulation skills of seventh graders? 6) Is there a significant relationship between non-routine problem-solving achievements and routine problem-solving achievements of seventh-grade students?
In this study, unlike the studies conducted previously, students' self-regulation and Journal of Educational Issues ISSN 2377 -2263 2019 routine/non-routine problem-solving skills were investigated together. The study was carried out with seventh-grade students studying in different provinces and was thus more comprehensive, and therefore more valid results were reached. In this context, considering the changes in the Turkish mathematics curriculum and the changes in the place and importance of mathematical problem-solving in textbooks in recent years, the knowledge and success levels and self-regulation skills of seventh graders in routine and non-routine problem-solving have been tried to be revealed.
Methodology
This part includes information about the participant students, the data collected with the aim of the study, and the statistical analyses.
Research Design
This study was carried out by using a relational screening model in correlation type which is one of the quantitative research methods. Screening models are research approaches that aim to describe a situation that has existed in the past or that exists today. The relational screening model is a research model that aims to determine the presence and/or degree of coexistence between two or more variables. In the relational survey model in the correlation type, whether the variables change together and how the change occurs are examined (Karasar, 1995: 76-86) . This research was also conducted through the relational screening model, as the relationship between mathematical routine/non-routine problem-solving achievement and self-regulation skills of seventh-grade students were investigated.
Participants
This study was carried out in the 2016-2017 academic year with 133 seventh-grade students who were randomly selected among the students studying in Bursa and Denizli provinces in Turkey.
Data Collection Tools and Data Collection
Self-regulation and problem-solving studies were examined in the literature, and the Motivated Strategies for Learning Questionnaire (MSLQ), which was developed by Pintrich and de Groot (1990) and adapted to Turkish by Altun and Erden (2006) was applied within the scope of this research. The scale consists of a total of 81 items. It is a scale which is prepared in 7-point Likert type which increases gradually from "not at all true of me" to "very true of me." In the Turkish version, the internal consistency of the whole scale was found to be 0.95. The scale consists of two dimensions: motivation and learning strategies.
The motivation dimension consists of 31 items, which aim to measure students' goals, value beliefs, beliefs about success in the course and the concerns about the exam, and six sub-dimensions (target orientation, aim-focus, task value, self-efficacy, test anxiety, and control of learning beliefs). The learning strategies dimension consists of 50 items, which measure students' cognitive and meta-cognitive strategies and the use of resource management strategies and nine sub-dimensions (repetition, elaboration, organizing, metacognitive self-regulation, critical thinking, seeking help, learning from friends, etc.) (Pintrich et al., 1991) . Altun and Erden (2006) calculated the alpha values of the whole scale and each sub-dimension of the scale to determine the internal consistency coefficient of the scale. While the alpha value of the Turkish version of the scale was 0.95, the alpha coefficient of each sub-dimension of the scale was between 0.67 and 0.91.
In addition to the MSLQ, Routine/Non-Routine Problem-solving Tests consisting of 10 questions and developed by the researchers were applied in this study. In this context, each problem in Non-Routine Problem-solving Test was prepared to cover a different problem-solving strategy.
Data Analysis
In addition to descriptive analysis, the research data were analyzed through correlation analysis. In this context, firstly, a detailed answer key was prepared by the researchers for analyzing the problem-solving tests, and 0 points for the unanswered question, 1 point for the incomplete answers, and 2 points for the complete answers were given. Then, the total scores of the Routine/Non-Routine Problem-solving Tests were calculated for each student. Then, statistical analyses were made on total scores for each student. At this stage, the scores which can be minimum 0 and maximum 20 are grouped and presented in 4 different categories according to the increase of these scores. As the self-regulation scale was prepared in the Likert type, the evaluation of these scales was scored in such a way as to increase the scores from the negative to the positive, as in the evaluations made for the Likert type scales. After that, the mean scores were calculated by dividing the total number of points taken from each of the items on this scale by the number of items. Statistical analyses were performed on these mean scores. At this stage, in order to interpret the mean scores, the width of the intra-group score ranges was calculated. In this context, the group interval coefficient value was determined by dividing the difference between the largest value in the series of measurement results and the minimum value by the determined number of groups (Kan, 2009: p. 407) . Accordingly, in the interpretation of the responses of the participant students to the scale, the evaluation interval was calculated as approximately (7 -1)/7 = 0.86. Intervals for interpreting the responses of participants to this scale were classified and presented as: from "6.22-7.00 fits me" to "1.00-1.86 does not fit me." In the evaluation of the correlation results, Pearson correlation coefficient was interpreted: 0.00-0.30 interval as a low-level, 0.31-0.70 interval as a medium-level, and 0.71-1.00 interval as a high-level meaningful relationship (Büyüköztürk, 2010: p.32) . In statistical analysis, statistical significance was defined at the .01 and .05 levels.
Spearman and Pearson correlation methods were used to interpret the data. If both variables are assessed on the interval scale, the Pearson correlation value was interpreted; if one of the variables is on the ordinal scale, the Spearman correlation value was interpreted.
Results
In this section, first, an answer to the research problem, which is "What are the routine problem-solving successes of seventh-grade students?" was sought. In this context, the findings of seventh-grade students' routine (verbal/four operations) problem-solving were Journal of Educational Issues ISSN 2377 -2263 2019 given in the table below. The results showed that very few of the seventh-grade students (9.02%) received lower scores from the routine problem-solving test. The number of students with 16-20 points is also limited (24.81%). In addition, it was observed that the majority of the students (33.84% + 32.33% = 66.17%) received scores on the average. This indicates that the majority of seventh-grade students (9.02% + 33.84% + 32.33% = 75.19%) had a need for improvement in their routine problem-solving skills.
After this, an answer to the research problem, which is "What are the non-routine problem-solving successes of seventh-grade students?" was sought. In this context, the findings of seventh-grade students' non-routine problem-solving were given in the table below. The findings showed that a significant number of seventh-grade students (30.08%) received lower scores from non-routine problem-solving tests. There were no students, who received 16-20 points in this test. In addition, it was observed that only a minority of the students (27.07%) got 11 or more points. This indicates that non-routine problem-solving skills of all seventh-grade students in the study need to be improved.
Then, an answer to the research problem, which is "How effective are the seventh graders' self-regulation skills?" was sought. In this context, the findings of seventh-grade students' self-regulation skills were given in the table below. The number of students with positive and high levels of self-regulation skills among the seventh-grade students participating in the study was quite low (21.80% + 1.50% = 23.3%). This indicates that the self-regulation skills of seventh-grade students participating in the study need to be improved.
In this section, an answer to the research problem, which is "Is there a significant relationship between the routine problem-solving achievements and self-regulation skills of seventh graders?" was sought. In this context, the result of the correlation analysis conducted with the aim of revealing the relationship between the self-regulation skills of the seventh-grade students and the routine problem-solving achievements is given in the table below. Routine Problem-solving Success 0.106* A very low and positive relationship was found between routine problem-solving scores and self-regulation skills scores of the seventh-grade students participating in the study. This suggests that the success of routine problem-solving is affected by self-regulation skills.
Then, an answer to the research problem, which is "Is there a significant relationship between non-routine problem-solving achievements and self-regulation skills of seventh graders?" was sought. In this context, the result of the correlation analysis conducted with the aim of revealing the relationship between the self-regulation skills of the seventh-grade students and the non-routine problem-solving achievements is given in the table below. From the obtained data, a low and positive relationship was found between non-routine problem-solving scores and self-regulation skills scores of the seventh-grade students. This suggests that non-routine problem-solving success is positively influenced by self-regulation skills.
In this section, an answer to the research problem, which is "Is there a significant relationship between non-routine problem-solving achievements and routine problem-solving achievements of seventh-grade students?" was sought. In this context, the result of the correlation analysis conducted with the aim of revealing the relationship between routine and non-routine problem-solving achievements of the seventh-grade students is given in the table below. Routine Problem-solving Success 0.670* also support the results of the study by Altun et al. (2004) . In other words, it is thought that if primary school students work with routine problems first, this will contribute to non-routine problem-solving skills.
As a result of this research, self-regulation skills were found to be important in the selection and application of the most suitable solution for the situation in the process of problem-solving. In this context, determining the level of self-regulation skills in the problem-solving process and providing studies in order to develop these skills can provide a more efficient education environment. Self-regulation and related education approaches (e.g., metacognition) should also be considered in designing learning environments and programs. Goal-setting, planning, and self-monitoring, which are part of the self-regulation process should be considered in designs and teachers should have the skills to follow and direct these processes (Dinç, 2017) . Additionally, self-regulation skills and problem-solving can also be investigated in other subjects with similar studies, and it may be appropriate to consider self-regulation skills in the preparation of the curriculum.
